technology and development as a technical assistant, later becoming group leader in charge of combustion development. Stewart began his tenure by working on the research programmes for the department. This included the development of combustion chamber wall cooling as well as water injection for engine thrust boost. He then worked on combustion systems for use in engine construction.
As Stewart wrote in his biographical paper, 'The change from tubular to turbo-annular systems was bringing advantages in weight and cost, but required improved consistency and control of airflow to achieve stable performance'. That became Stewart's first task with the company. After this, the design of the Spey turbo-annular combustor became his personal responsibility. This product eventually became the definitive version for that type of combustor.
In the early 1960s, Rolls-Royce decided to begin the development of fully annular systems for mainstream projects, providing it with an advantage in both weight and manufacturing cost. The development of the RB162 lift engine and the Adour military engine provided the foundation for the RB211 engine, which remains one of the premier families in the RollsRoyce product line to this day. The change to these fully annular designs required extensive development of new facilities and the encouragement of a more scientific approach within the company. As group leader of the project, Stewart organized the acquisition of the necessary capability and early development of the design, which today is universal in Rolls-Royce aeroengines.
After a period as combustion development engineer, Stewart went on to become the senior engineer on the US/UK Advanced Lift Jet at the Allison Engine Company in Indianapolis, Indiana, in 1966. By 1968 Stewart had advanced to become the Deputy Industry Manager for the US/UK Advanced Lift engine programme-with a focus on developing an advanced lift engine for an international vertical take-off and landing (VTOL) combat aircraft. Many argued that the project was too complex and expensive to survive, but the lift engine itself demonstrated a thrust-to-weight ratio of 16 on the test bed, which is unsurpassed even today.
In the late 1960s the UK airframe industry became attracted by possible civil adaptations of VTOL technology. Engine requirements changed character and new technical programmes focused on lower noise and weight standards. As these looked potentially impracticable, Stewart started a campaign within Rolls-Royce that successfully questioned the economic viability of such an aircraft. As he stated, 'In any scientific or technological endeavour, it is generally more difficult to stop than to start, and this was a good example of a wise cancellation before too much public money had been spent'.
Although this work was specific to VTOL, it generated the principles that created the Advanced Engineering programme in Rolls-Royce, a central part of its strategy ever since.
The following years, until 1976, were spent in various activities in preliminary design and engine demonstrator work. The concept of engine demonstration had begun to appear in the USA in the early 1960s with extensive funding from the US Government. It emerged because a gap had appeared in the risk reduction process between rig tests on individual components and full-scale development. Interaction between engine components can often lead to undesirable performance effects, both aerodynamic and mechanical. The solution is to insert a phase of engine demonstration during which these effects can be thoroughly investigated at relatively low cost.
Conceptual preliminary design covers both the basic thermodynamic cycle and the architectural structure of the engine. As bypass and thrust-to-weight ratios have progressively increased, integration into an acceptable design requires much more analysis than previously. In 1972 this work was linked organizationally to emerging demonstrator programmes, first in relation to civil engines but subsequently to military designs where the approach was adopted, with increasing enthusiasm, by the Ministry of Defence. It was used in a series of programmes, including the precursor to the successful EJ200 engine for Eurofighter 2000, which became the model for Technology Demonstrator Programmes across all defence procurement activity. This integrated activity was led by Stewart for four years until 1976 from the position of Head of New Projects Group before becoming Assistant Chief Engineer-Advanced Engineering in that year.
Stewart's most successful and satisfying role came as Chief Engineer in 1977 and then Project Director of the RB211-535 engine project. Such a long association with one project is very unusual in Rolls-Royce, but it provided the opportunity for Stewart to lead the programme from the first work in the preliminary design phase into the entry of the second version of the engine into service. The 535 was the third member of the RB211 family, and its application to the Boeing 757 was the first time an RB211 had been installed in a twin-engined aircraft. It also marked the first time that Boeing had launched an aircraft with an engine not produced by Pratt & Whitney.
The 535 programme included a number of significant technical advances for the company-aerodynamic, mechanical and structural-including the wide-chord fan blade, advanced three-dimensional aerodynamic blading, high-temperature titanium, low-emissions combustion and a low-noise nacelle. Foremost among these was the wide-chord fan blade, which gives substantial improvements in performance and weight and depends on the close coordination between design and manufacturing technology. This type of blade was subsequently applied to the complete range of Rolls-Royce civil engines and it took nearly 10 years for an equivalent design to appear in the USA. This was an unusually long period for the design to remain unmatched by the competition.
The RB211-535 was the first Rolls-Royce engine to undergo the full rigour of integrity testing on the fan module of a high-bypass-ratio engine. This has now become a major part of modern certification programmes. Overall, the engine has given outstanding reliability and cost of ownership throughout its service life and still continues to make a major profit contribution to the company.
Stewart was elected to the Rolls-Royce board in 1985, initially as the Director of Engineering. Major programmes under his stewardship included the upgrades to the 524 engine for the Boeing 747 and 767, the launch of the EJ200 for Eurofighter, and the V2500 project, which was a complex international collaborative partnership. Towards the end of his career at Rolls-Royce, Stewart was involved in the development of the Trent Engine series, which is now the foremost engine family in the Rolls-Royce product range.
As the company began to expand in the late 1980s and early 1990s, power generation systems became an integral part of its product line. This resulted in a modification of Stewart's role, with a new objective of creating an equal balance between the aero-engine and power generation businesses. This meant that Stewart's role depended heavily on a coordinated technology base and product strategy. This new direction eventually led to Stewart's appointment as Director of Engineering and Technology for Rolls-Royce in 1993. He continued in this role until his retirement in December 1996. He played an integral role in the development and advances within Rolls-Royce throughout his 40-year career and helped to make it a global and successful company. In 1990 he was appointed Commander of the Order of the British Empire, for services to engineering.
Stewart was appointed to the Council of Loughborough University as Pro-Chancellor in 1994, and became its Chairman in 1995. The university benefited greatly from his wisdom and fairness. He brought his qualities of complete commitment and personal integrity to everything he did. In the words of Sir Brian Fender, Chief Executive of the Higher Education Funding Council for England, 'He is missed by Higher Education generally as well as Loughborough'.
He was a member of Court of Strathclyde University. He successfully chaired a working party bringing together the universities of Edinburgh, Glasgow, Heriot-Watt and Strathclyde with Scottish Enterprise, and in collaboration with the US software company Cadence. This success was instrumental in achieving one of the most significant inward investments in Scotland, through the establishment of major research facilities and an associated training programme. Sir John Arbuthnott, Principal of Strathclyde, has written, 'He was a truly exemplary man. His contribution at Strathclyde was immense. He was such a fount of excellent advice and sound judgement. His work on the Cadence project was quite prodigious; without his patience and skill I do not think it would have succeeded. ' Sir Stewart Sutherland, Principal of the University of Edinburgh, adds, 'However difficult the situation which he faced, and however complex the issues, Stewart had the capacity to take a calm, sensible and realistic view of what might be achieved, and ally that to a vision of what was for the best'.
He was appointed to the Scottish Higher Education Funding Council in 1997, and became Chairman of its Mergers Committee, an onerous and important role in supporting the strategic direction of Higher Education in Scotland. Professor John Sizer, Chief Executive of the Scottish Funding Councils, comments, 'His wide experience, his wisdom and above all, his personal warmth and ability to communicate, were invaluable to the Council and to the Scottish Higher Education sector'. Gerald Wilson, Secretary of the Scottish Office Executive Education and Industry Department, adds, 'We had very much come to value his contribution to the Scottish scene and he is a great loss to us as well'.
He joined the Engineering and Physical Sciences Research Council in 1994 and served until 1998. During that time he was instrumental in developing the concept of the successful Innovative Manufacturing Initiative. Richard Brook, Chief Executive of EPSRC, has written, 'He was remarkable not least for still being in a distinctly rising part of the curve in terms of national life and it is cause for deep regret that we shall no longer have the privilege of his ever courteous but ever prompting wisdom'.
Stewart did much varied work for the learned societies, including for the Council of the Royal Society of Edinburgh. Malcolm Jeeves, former President, has written, 'We soon came to recognize Stewart Miller as one of the members of Council who, having heard deliberations on at times contentious issues, would quietly and calmly propose a sensible solution-more often than not one that would commend itself immediately to the majority of Council members'. The Executive Secretary adds that his shrewd judgement of people and projects contributed much to the successful launch of the Society's Enterprise Fellowships Scheme.
Stewart was selfless in bringing to all his public services those decisive qualities of commitment, integrity and wisdom that were responsible for world-class engineering and technology in a major UK industry.
He was a devoted member of the church, and an elder of the Presbyterian Church in Derby, and of Pitlochry Church of Scotland on his retirement there.
Stewart also authored nearly 20 publications and had four combustion patents credited to his name throughout his lifetime.
Stewart Miller married Catherine Proudfoot in 1960 and together they had four children, David, Gordon, Sarah and Lucy.
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